Introduction
Garcinia plants (Clusiaceae) are well documented for producing a variety of secondary metabolites, especially xanthones, and cytotoxic activities. 6 Thus Garcinia plants are an outstanding source of bioactive phytochemicals and therefore an important species to investigate for new bioactive compounds. In our continuous research for new bioactive metabolites from Garcinia plants, 5a-b,7a-b we herein report our results from the first phytochemical investigation of the leaf and branch extracts from Garcinia mckeaniana Craib. This plant is locally named "Ma da" and is found in the North of Thailand. This study resulted in the isolation of six new natural products (1-6), together with thirteen known compounds (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) . The biological activities of these compounds against the Plasmodium falciparum strains, TM4 and K1 (a multidrug resistant strain) and their cytotoxicities against a Vero cell line are reported.
Results and discussion
The concentrated acetone extract of the air dried leaves of G. mckeaniana was subjected to column chromatography and afforded three new xanthones, mckeanianones A-C (1-3), and one new biflavone, mckeaniabiflavone (6) , together with three known compounds, bannaxanthones I (7) 8 and E (8), 6 and amentoflavone (9) . 9 The crude acetone extract of the air dried branches of G. mckeaniana was separated by column chromatography resulting in the isolation of two new natural xanthones, mckeanianones D-E (4-5) along with ten known compounds, pancixanthones A and B (10 and 17), 10 neriifolone A (11), 11 1,3,5-trihydroxy-2-(3-methylbut-2-enyl)-9H-xanthen-9-one (12), 12 1,3,6-trihydroxy-7-methoxyxanthone (13) -24) ]. 2D-NMR Data ananlysis of compound 2 suggested the same pyrano-xanthone structure as compound 1 with the chelated hydroxy proton attached at C-1 ( C 157.7) and the dimethylchromene ring fused to C-2 ( C 104.3) and C-3 ( C 159.7). In addition, the aromatic proton resonating at  H 6.25 was assigned to H-4 due to its HMBC correlations with the mckeanianone B was determined to be 1,6,7-trihydroxy-6,6-dimethyl-2H-pyrano(2,3:3,2)- C NMR spectra (Table 2 ). This isoprene unit was at C-2 ( C 110.4) on the basis of the HMBC correlations between H-11 ( H 3.37) and the 13 C NMR resonances for C-1 ( C 161.2), C-2, C-12 ( C 123.4) and C-13 ( C 131.5). The structure of mckeanianone E was therefore confirmed to be 1,3,6-trihydroxy-7-methyoxy-2-(3-methylbut-2-enyl)-xanthone (5). This compound was synthesized earlier however its spectroscopic data was not reported.
20 Table 2 NMR spectroscopic data (400 MHz in acetone-d 6 ) of mckeanianones D (4) 4 Hz, H-3, H-5)] which were assigned to the aromatic protons of rings B and E, respectively, four uncoupled (singlet) aromatic protons ( H 6.63, 6.57, 6.33 and 6.33, each 1H, H-3, H-8, H-6 and H-6, respectively) and one methoxy group ( H 3.82). The 13 
C NMR
and DEPT 135 spectra of 6 displayed only twenty-seven resonances for the total of thirty-one carbons; eighteen quaternary carbons ( C 183.3, 182.1, 165.2, 165.1, 164.7, 163.6, 163.5, 163.1, 163.0, 160.8, 158.9, 156.4, 124.8, 124.2, 111.2, 105.6, 104.7 All of the isolated compounds were tested for their antimalarial activities against the Plasmodium falciparum strains, TM4 and K1 (a multidrug resistant strain) 23 and their cytotoxic activity against a Vero cell line (African green monkey kidney cells) 24 ( (Table 4) . (13) (14) (15) , having no isoprene substituent, and the biflavones, 6 and 9 were inactive in all assays. Other Garcinia species containing xanthones have been documented to have antiplasmodial activities. 25a-c Some of these xanthones have the 9-xanthone structure related to compounds 4, 5, 10, 11 and 17-19 while three others (isolated from the stem bark of G. vieillardii, demethylcalabaxanthone, dombakina-xanthone and macluraxanthone) have the pyrano-xanthone stucture found in compounds 1-3, 7 and 8 that were isolated here, but having one or two isoprene subsituents. These three compounds had antiplasmodial activities with IC 50 values in the range of 0.9-1.9 µg/mL, however their cytotoxic activities were not reported. 
Conclusions
Six new natural products and twelve known compounds was the first report that isolated from G. mckeaniana. The isolated compounds showed antimalarial activities against the Plasmodium falciparum strains, TM4 and K1, and cytotoxic activities against a Vero cell line. The isolated xanthone compounds, having a pyrano ring and two isoprene units, showed the highest antimalarial activities against the P. falciparum strains, and cytotoxic activities against a Vero cell line than those with only one isoprene unit. While the xanthones and biflavanoids, without an isoprene unit, were inactive in all assays. (6 H, s, H-14 and H-15) ;  C (100 MHz, acetoned 6 ) 183. 5, 157.7, 156.7, 154.3, 153.6, 152.6, 152.5, 141.8, 131.5, 131.4, 129.0, 128.0, 124.4, 123.3, 116.5, 111.8, 106.9, 104.7, 104.1, 78.5, 30.6, 28.4, 26.3, 26.0, 25.9, 21.9, 18.3, 18 (6 H, s, H-19 and H-24) , 1.44 (6 H, s, H-14 and H-15) ;  C (100 MHz, CDCl 3 ) 182. 8, 159.7, 157.7, 156.3, 151.0, 149.7, 139.1, 134.7, 133.7, 127.5, 127.2, 125.4, 124.2, 115.8, 112.2, 111.3, 104.3, 103.8, 94.1, 78.0, 62.3, 62.1, 28.4 (2C), 26.1, 22.9, 22.6, 22. (2 H, s, H-20) , 4.37 (2 H, s, 4.21 (2 H, d, J 8.0 Hz, , 3.67 (2 H, d, J 7.4 Hz, H-16), 2.12 (3 H, s, CH 3 (Ac)), 1.79 (3 H, s, H-24), 1.73 (3 H, s, H-19) , 1.47 (6 H, s, H-14 and H-15) ;  C (100 MHz, CDCl 3 ) 182. 9, 171.7, 159.7, 158.0, 156.3, 151.3, 150.0, 139.4, 132.9, 130.8, 128.5, 127.5, 127.2, 124.0, 115.9, 112.2, 111.3, 104.5, 103.9, 94.2, 78.0, 63.6, 63.2, 28.5 (2C), 26.5, 23.4, 22.4, 21.5, 21.2; HRESI-TOFMS: m/z 559.1945 
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